Acknowledgements: The development of NeBIC theory has benefited greatly from the detailed guidance of the editor, associate editor, and reviewers. I also wish to thank research associate Michael Williams and Arvin Sayam for their valuable assistance and healthy debate in maturing the ideas presented here.
Introduction
The emergence of pervasive digital networks -especially the public Internet -has created business opportunities in both established and emerging sectors of the economy. Firms that have embraced these digital networks -net-enabled organizations (Straub and Watson 2001) -can execute transactions, rapidly exchange information, and innovate through new business processes at an unprecedented pace (Weil and Vitale 2001) . Net-enabled organizations (NEOs) have new channels for accessing customers, real-time integration with supply chain partners, new efficiencies in internal operations, and offer new digital products or services. These net-enabled business innovations, which are the first step in an organization-wide process of net-enablement (NE), 1 require timely and on-going reconfiguration of firm resources.
Opportunities for net-enablement are also creating a strategic and tactical quagmire for many firms. They struggle to assimilate the rapid pace of innovation in information technologies (IT) and the emerging business practices they make possible. It is in this context that business leaders must often make defensive and offensive strategic investments in new net-enabled business practices before credible measurement of prior investments can be ascertained (Sambamurthy 2000 .
At face value, some firms seem better at managing and executing NE business innovation than other firms. Some firms with outstanding brands in the physical world have net-enabled their products and services to the delight of their customers, while other great brands have suffered from tardy and dismal efforts at net-enablement. Our research question asks, are there measurable, organizational capabilities that comprise the on-going work of net-enablement? If so, what are these capabilities? Do these capabilities distinguish successful NEOs from less successful organizations?
There is a clear need for a theoretically-rigorous and practically-relevant framework for understanding net-enablement, the innovative actions that create and recreate it through IT evolution, and the metrics for assessing its effects. Benbasat and Weber (1996) have argued that the Information Systems discipline has "a responsibility to build our own theories to account for those phenomena that 1 NE will stand for either net-enablement or net-enabled, depending on the grammatical context. differentiate our discipline" while at the same time providing a basis for working together (p. 398). We engage this challenge by proposing the Net-enabled Business Innovation Cycle (NeBIC) as an applied dynamic capability theory for net-enablement. It is a holistic theory that encompasses a full range of organizational actions from recognizing emerging IT to measuring the customer value created through network enablement in the marketplace.
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As a theory, it integrates and builds upon prior academic research to propose specific constructs, relationships among those constructs, propositions, and a research agenda for theory-driven measurement of digital net-enabled innovation. Further, we assert that in the dynamic capability of net-enablement, a deep and dynamic understanding of new IT developments must precede the formulation of business strategy rather than simply configuring IT to align with strategy.
The next section outlines the definitions and objectives of the NeBIC theory. This is followed by a review of relevant literature. Section 4 explains the NeBIC theory and section 5 outlines a research agenda. We conclude by addressing implications for business practice.
Definitions and Assumptions

Net-Enablement
Many scholars have set forth useful definitions of e-business or e-commerce (Barrett and Konsynski 1982 , Kalakota et al 1999 , Rayport and Jaworski 2001 . Storey et al (2000) define it as activities that directly support commerce by means of electronic (networked) solutions. Since the clever and timely use of digital networks for economic purposes is the heart of e-business, we will focus on the larger concepts of digital network enablement and the capabilities of NEOs that facilitate harnessing this potential. NEOs employ innovative uses of digital networks to reduce barriers of time and distance, substitute information for physical processes, and engage in innovation that aligns the firm to its competitive environment.
The need for net-enablement (and the development of NEOs) is most visible in hypercompetitive environments. Hypercompetitive industries are characterized by rapid changes in technology, relative ease of entry and exit by rivals, ambiguous consumer demands, and fleeting periods of competitive advantage (Bogner and Barr 2000) . Others refer to similar market dynamism as 'high velocity markets'
where successful business models and industry structure are unclear (Eisenhardt and Martin, 2000) .
These competitive conditions fuel a demand for innovation and speed while digital networks offer both speed and an opportunity for innovating (Sambamurthy et al 2001) . Both require firms to develop reliable capabilities for continual IT innovation for competitive necessity and to exploit short-term competitive advantage.
The utility of net-enablement is also applicable in non-hypercompetitive environments. Even mature industries where competitive advantage may still flow from industry position or ownership of unique resources are subject to opportunities, new efficiencies, or even competitive threats posed by digital networks. Net-enablement can provide new growth opportunities or establish defensive positions with customers and suppliers. Firms can preemptively become NEOs even though they do not currently experience the pace of competitive change in hypercompetitive environments. Alternatively, they may use a series of net-enabled innovations to erode the existing basis of long term competitive advantage while they reap a series of imitable, short-term gains.
The dominant business configuration for NEOs is a network, web, or hub connected via IT.
Suppliers, customers, complementors and alliance partners engage in 'co-opetition' as they collaborate via alliances and compete via coalitions (Brandenburger and Stuart 1996 , Moore 1996 , Singh and Mitchell 1996 , Afuah 2000 . As firms become net-enabled, their competitive advantage may rest on tacit, inimitable collaborative relationships as a network or hub with its co-opetitors. These co-opetitors provide a critical source of innovatio ns (Allen 1977 , von Hippel 1988 , Ahuja 1996 , knowledge transfer (Kogut 1988) , complementary products (Grove 1996) , and critical resources (Bower 1970) for collectively garnering competitive advantage as a network of resources or complementary competencies.
We believe that participation in these network relationships provides greater potential to lead in netenabled business innovation.
Objectives of Net Enablement
There is reasonable evidence to believe that unabated technical innovation will continue to create greater capabilities in digital networks, computer hardware, and software for the foreseeable future.
These disruptive technological forces are now understood as the normal state of the external technical environment rather than as an anomalous and transitory disruption. These technological forces, and the new business processes that they enable, are reshaping industries beyond any specific net-enabling initiative (e.g., the Internet-based sales channels), technology (e.g., ERP software), or business practice (e.g., on-line auctions).
Many objectives for NE initiatives are possible, but we contend that the dependent variable of primary interest is customer value. In Management, Drucker states that "To satisfy the customer is the mission and purpose of every business" (1974, p. 79) , and NE provides an additional venue to address this foundational principle. We will use the term value proposition to refer to the bundle of attributes that comprise a complete product or service offering (Keeney 1999) . They may include the product or service itself, the channel(s) through which it is delivered, pricing, the brand(s) associated with the offer, and the post-sale interactions via support or warranty. Value propositions are created through a configuration of a firm's resources. The marketplace assigns rewards to a firm's value propositions as customers vote with their purchases to signal if actual customer value is being created (Woodruff 1997) .
The second objective is to build sustainable capabilities for turning the IT that furthers netenablement into customer value in a consistent and reliable way. There is a need to identify and understand the organizational level routines that drive NE business innovation towards the creation of customer value. The following section overviews the foundational literature for the formulation of the Net-enabled Business Innovation Cycle theory.
Foundational Literature
The strategic management literature has long addressed how firms adapt to their external environment towards profitable competitive advantage. 3 In particular, the Dynamic Capabilities
Perspective provides a foundation for further research on net-enablement.
Dynamic Capabilities Perspective
As digital networks provide business processes with enormous capabilities for speed, strategy is fast becoming a dynamic process of recreating and executing innovation options to gain and sustain competitive advantage (Teece et al 1997) . The essence of this process is captured by the Dynamic Capabilities Perspective (DCP). DCP refers to the ability of a firm to achieve new forms of competitive advantage by renewing competences -organizational resources -to achieve congruence with the changing business environment (Teece et al 1997, Eisenhardt and Martin 2000) . This capability is dynamic because the firm must continually build, adapt, and reconfigure internal and external competences to achieve congruence with the changing business environment when time-to-market and product timing are critical, the rate of technological change is rapid, and the nature of future competition and markets are difficult to determine (Teece et al 1997) .
More narrowly, dynamic capabilities can be defined as:
[firm] processes that use resources -specifically the processes to integrate, reconfigure, gain and release resources -to match and even create market change … [T]hey are organizational routines through which firms achieve new resource configurations (Eisenhardt and Martin 2000, p. 1107) .
Examples of dynamic capabilities in the literature include product development routines, alliancing routines, exit routines, and knowledge management routines (Eisenhardt and Martin 2000) .
Dynamic capabilities are not in themselves a source of long-term competitive advantage. They are a means to achieving resource configurations that provide advantage, though possibly short-term, in the marketplace based on Schumpeterian rents as market opportunities emerge, collide, evolve, and die.
Dynamic capabilities are imitable, can be developed through multiple learning paths, and have commonalities across firms and industries. The development of dynamic capabilities reflects management's ability:
(1) to demonstrate timely responsiveness and rapid innovation and (2) to effectively coordinate and re-deploy internal and external resources or competencies based on managerial and organizational processes, market positions, and path dependencies (Teece et al 1997 , Leonard-Barton 1992 . Dynamic capabilities create resource configurations that generate value-creating strategies. Their advantage lies in applying them sooner, more astutely, or more fortuitously than rivals (Eisenhardt and Martin 2000) .
The nature of dynamic capabilities, however, varies with market dynamism. In moderately dynamic markets these capabilities resemble organizational routines that rely on existing knowledge and linear execution to produce predictable outcomes. In high-velocity markets, they resemble simple, experiential, and unstable processes that produce adaptive but unpredictable outcomes. In both highvelocity and traditional markets, knowledge-and learning-based mechanisms guide the evolution of dynamic capabilities and underlie path dependence in acquiring, reconfiguring, and integrating resources.
Finally, dynamic capabilitie s can be viewed as combinations of 'simpler capabilities' and their related routines. In these combinations, 'sequence steps' imply a temporal order for developing these simpler capabilities or for their interaction in practice (Brown and Eisenhardt 1997) .
Consistent with DCP, we contend that net-enablement is a dynamic capability. NEOs continually reconfigure their internal and external resources to employ digital networks to exploit business opportunities. Thus, NEOs exemplify the characteristics of dynamic capabilities as they engage routines, prior and emergent knowledge, analytic processes, and simple rules to turn IT into customer value (Clark et al 1997 , Bharadwaj et al 2000 , Sambamurthy et al 2001 .
Assimilation, Adoption, and Absorptive Capacity
The organizational routines associated with introducing new technology in organizations have a rich history, and Roger's (1962) diffusion of innovation model has played an important role in shaping research on IT adoption. At the organizational level, assimilation describes the organizational routines stretching from an initial awareness of an innovation to its possible, formal adoption as a full-scale deployment in an organization (Fichman 1992 , Fichman and Kemerer 1999 , Fichman 2000 .
Organizations continuously assimilate and adopt new technologies. However, not all adoption efforts are successful. Firms can err by adopting too few innovations or too many, adopting innovations that do not contribute to competitive advantage, adopting the right innovations with poor timing (leading to consequent failures), or they may simply fail in implementing those innovations (Fichman 2000) .
Net-enablement, as a dynamic capability, invokes the organizational routines of assimilation and adoption. The firm's ability to assimilate and adopt new IT may be limited by its absorptive capacityprior related knowledge that confers an ability to recognize external emerging opportunities (Cohen and Levinthal 1990) . A lack of absorptive capacity may hinder a firm's ability to recognize and begin assimilating new technologies or cause over-dependence on its own innovations that may not be keeping pace with changes in the external environment. Low absorptive capacity may limit investment in strategic options that have path dependencies.
In moderately dynamic markets, absorptive capacity, experience, and routines regarding IT assimilation are essential for evolving net-enablement as a dynamic capability. In high-velocity markets, however, prior knowledge may be less valuable. Assimilation routines for net-enablement in high velocity markets rely much more on real-time knowledge creation or simple rules (Eisenhardt and Martin 2000; Fichman 2000) . Alternatively, some companies have relied on other strong dynamic capabilities in making acquisitions, alliances, or joint ventures to access emerging IT knowledge that they may not be able to quickly assimilate on their own.
Literature Summary
Recent perspectives on strategy argue that the basis for achieving competitive advantage, even short-term advantage, lies in the configuration of resources that enable value creation. Dynamic capabilities are the means through which managers continually achieve these resource configurations that match or even create marketplace change. The persistent evolution of IT presents an ever-changing stimulus that may increase or erode the potential value of a firm's resource configurations. In responding to this stimulus, NEOs develop net-enablement as a dynamic capability. Routines in net-enablement can generate a portfolio of NE initiatives as strategic options (Sambamurthy et al. 2001 ) that can be exercised to gain periods of competitive advantage, industry position, and to extract Schumpeterian rents. Wellresearched routines in the assimilation and adoption of IT contribute to NE though the utility of prior knowledge may vary with the pace of market change.
Need for Applied Theory
DCP asserts that identifying specific routines in terms of their functional relationship to resource manipula tion provides for empirical falsification (Eisenhardt and Martin 2000, p. 1108 (Giddens 1979) or the Technology Acceptance Model (Davis 1989 ) is an applied version of the Theory of Reasoned Action (Fishbein and Ajzen 1975) , there is a need for an applied theory -at a meso or lower level of mediation -to guide empirical research on net-enablement.
In the next section, we provide an explication of the Net-enabled Business Innovation Cycle as an applied dynamic capabilities theory. NeBIC provides a basis for research on net-enable ment as a specific dynamic capability.
Net-enabled Business Innovation Cycle Theory
Theory building is an essential part of the research process (Van de Ven 1989; see Huber 1990 for an example). The purpose of a theory is to impose order on unordered experiences and observations to increase human understanding and prediction in the real world. In the positivist research tradition, theories provide the essential guidance for determining what data need to be collected when studying or developing a new conceptualization of phenomena (Forrester 1961) . In the interpretivist tradition, theories may evolve as the product from a series of case studies (Eisenhardt 1989) .
In critiquing the competencies/capabilities literature, Williamson (1999) asserts that "sooner or later, a would-be theory must be asked to show its hand… there is a need to sort the wheat from the chaff.
Predictions, data, and empirical tests provide the requisite screen." (p. 1093). While the term theory has been applied to a variety of academic ideas, not all ideas, models, perspectives, or frameworks constitute a theory. In Theory Building, Dubin (1978) asseverates that the specific purpose of a theory is to generate testable hypotheses -a theory that is not subject to empirical testing remains in the realm of speculation (p. 12). Thus, as an applied theory, NeBIC attempts to articulate net-enablement as an empirically testable dynamic capability. It sets forth specific metrics such as constructs, relationships, and predictions for empirical testing. See Appendix B to review the tenets of theory construction.
Overview of NeBIC
The main thesis of NeBIC asserts that:
Emerging/Enabling Technologies (ET) lead to Economic Opportunities (EO). Selected opportunities can enable growth through Business Innovation (BI) for the purpose of creating Customer Value (CV).
This thesis is depicted in Figure 1 along with the axes of time and value. Each element of the theory is explained in turn throughout section 4. A brief illustration of the thesis in action is provided in Appendix C. 
Figure 1 Net-enabled Business Innovation Cycle
Dubin advocates that theory builders facilitate understanding of a theory by sharing the logic employed in its construction. The logic of the NeBIC is built upon several foundational assumptions that represent our subjective understanding of how organizations create value via net-enabled business practices:
1. Net-enabled business innovation is an organizational-level phenomenon that involves a reconfiguration of a firm's resources.
2. Both the variance and process theory perspectives are needed to capture the organizational complexity of NE activities.
3. Time must be explicitly addressed to understand the recursive nature of NE routines and sequences.
4. Emerging IT represent the leading edge of NE business innovation. All NE business innovations originate with and are made possible via IT.
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5. There are at least four distinct organizational capabilities that enable the selection and transformation of IT into customer value.
6. These four key capabilities are brought to bear on a net-enabled business opportunity in a consistent, sequenced order.
7. Each new IT begins a new cascade for potentially applying the four capabilities.
8. The time required for each NE business innovation to interact with each capability ranges from very short to very long.
9. Activities conducted inside the organization (and its virtual supply chain) contribute to value potential. Customer responses to offers or value propositions made in the marketplace are measured as value realized.
10. There are formal and informal communication routines and events that interact among the capabilities to evolve and refresh net-enablement as a dynamic capability.
11. As a dynamic capability, NE involves processing multiple, concurrent innovations through an organization at any given point in time.
12. Improvements in the net-enablement dynamic capability occur via human action that is triggered by organizational learning though feed-backward and feed-forward communication.
The following sections define the theory's units of study, relationships, boundaries, and
propositions. NeBIC uses elements of both variance and process theory. It is a hybrid, Type 1 theory in the Shaw and Jarvenpaa taxonomy (1997, p. 74) . As a hybrid, it is comprised of specific variables and events, temporal relationships among variables, sequences of events, and predictions in the form of probabilistic outcomes. Empirical indicators and research approaches for hypotheses development are found in Section 5.
Units of Study
Each of NeBIC's four theorized constructs is viewed as a 'simple capability' (Eisenhardt and Martin 2000, p. 1116) . These constructs were developed from the reviewed literature, observation, and through many discussions with practitioners. As introduced in the thesis statement, each capability is expressed as a verb (e.g., choosing) and an object (e.g., IT). These four simple capabilities combine along with their routines and sequenced steps to form the dynamic capability of net-enablement.
Choosing Emerging/Enabling Information Technologies
The first construct is the activity of Choosing Emerging and Enabling IT (ET The inputs to the Choosing capability include the world of seemingly relevant and irrelevant developments in IT, standards, IT vendor market power, costs, and broad cultural attitudes towards technology. The Choosing capability involves routines for identifying, assessing, filtering, and reaching conclusions regarding the timing and viability of ET. It is the wise vetting of these inputs that signal timely recognition of relevant ET for a particular firm as an ET that is high potential for one firm or industry may be a meaningless distraction for another.
NeBIC capabilities can be viewed as strong or weak, and they may exist in various parts of an organization. A strong Choosing capability is indicated by a timely and well-vetted flow of ET choices to the Matching capability (described below). Choosing -or failing to choose -a particular ET gives little real insight into the strength of the ET capability. Rather, it is the consistency in a pattern of choices over time that gives a clear signal.
As depicted in Figure 1 , the Choosing ET construct is represented as low on the potential value vertical axis. The reason is that even a strong capability in choosing ET cannot be directly translated into customer value. As described in section 4.3 below, ET is an antecedent to other NeBIC constructs that collectively act to transform ET into customer value. This differs from the view that IT choice strictly follows from or aligns with the formulation of business strategy.
Finally, the Choosing ET capability is often, though not always, the responsibility of the IT area of an organization. Some Chief Information or Chief Technology Officers create a specific emerging technologies group in their departments while other companies diffuse this responsibility to line-ofbusiness units.
Matching Economic Opportunities with ET
The second NeBIC construct addresses an organization's capability to effectively see how ET
Match to the Economic Opportunities (EO) that they create or reveal. ET and business opportunities can combine to spur NE innovations to serve customers (Afuah 1998) . 6 ET often have unforeseen potential to enhance a firm's value propositions, position in the industry, or to even create or redefine an industry. In recent years, examples of NE business innovations have included real-time personalization with direct connections to customers, on-line self-service, reconfigurations of supply chains via electronic exchanges, and location-based mobile commerce systems for handheld devices.
ET often creates new sales, service, and profit opportunities that remain hidden until entrepreneurial efforts bring them to market. Industry incumbents are often blind to these new ETinduced opportunities (Christensen 1997 , Moore 2000 . The creation of new companies and brands, such as, Yahoo, Ebay, and Priceline attest to the challenges that incumbents face in identifying and seizing new opportunities in hypercompetitive environments. 6 Matching is not precisely a "fit" construct
The inputs to the Matching capability include the carefully vetted technologies from the Choosing capability, current business strategy, and environmental scanning to identify shifting customer or business trends. The essence of the Matching capability is to distill these inputs into strategic options and tactical business changes that enable timely value propositions -not too early or too late -to the marketplace.
As the matching capability reveals new ET-induced economic opportunities, not all of these will be of interest to a company. Matching also incorporates selection routines to pursue those identified economic opportunities that may create strategic options with path dependencie s or that have other obvious business value (e.g., cost reduction, increased customer satisfaction, etc.). The portfolio of strategic options that a company develops increases its improvisational possibilities for net-enablement. This is consistent with Porter (1996) that the process of innovation cannot be separated from a firm's strategic and competitive context.
As a dynamic capability, the Matching capability invokes continual dialogue and sense-making routines to achieve new resource configurations that fit developing economic opportunities. In hypercompetitive environments, organizations continually need to refocus their business. Yet new opportunities do not present themselves cohesively or in a systematic order. Therefore, if the Choosing ET capability is weak, it cannot effectively prescribe the strategic choices available to firms in volatile environments. The Matching capability, then, cannot effectively see the full range of real economic possibilities. This results in strategic direction and tactical initiatives being selected from an incomplete set.
The Matching capability also factors in the firm's willingness to take risks. Since the acceptability of emerging technologies and new business practices in the marketplace is unknown, lead time is required for product development, sales and supply channel configuration, marketing, etc.
Business initiatives selected during the matching process require commitments of capital, and more importantly, irrecoverable allocations of scarce time, talent and management attention for execution (Moore 2000) . These risks may also involve timing of invoking exit routines regarding existing resource configurations (e.g., a direct sales force or an expensive toll-free call support center) to pursue new opportunities.
For some opportunities, speed is of the essence as disproportionate market share and rewards flow to early innovators or hypercompetition provides only short periods of advantage. For example, early movers that garner a critical mass of buyers and sellers in a B2B exchange will have erected substantial barriers to entry for late followers that wish to create a competing exchange. Thus, the Matching capability incorporates competitive agility (Christensen 1997 , Venkatraman and Henderson 1998 , Byrnes and Judge 1999 , Sambamurthy et al. 2001 ) to quickly and effectively sense ET, or to sense discontinuities in incrementally growing product-market spaces.
The Matching capability is depicted as higher in potential value in Figure 1 than Choosing ET. A firm that is able to effectively utilize both of these capabilities is closer to taking a NE offer to market than a firm with only the Choosing capability. Relationships among the capabilities are further developed in section 4.3.
Executing Business Innovation for Growth
The third NeBIC construct, Executing Business Innovation (BI) for Growth, focuses on an organization's capability to reconfigure its products, services, sales channels, supply chain, etc. in a timely manner, or more simply, its ability to get the change done. Some IT-induced changes, such as adoption of PCs or e-mail, are competitive necessities for industry participation and have no implications for real value growth or competitive advantage. Executing these types of changes, though challenging, is the daily work of organizational participants. In contrast, the Executing BI construct describes the capability to be an industry leader in seizing growth opportunities via net-enablement. Executing routines exemplify taking NE initiatives from concept to a value proposition in the marketplace with expedience, and they are especially critical in high-velocity markets where competitive advantage periods are relatively short. The period of advantage may be understood as a learning lag as rivals discover how to imitate the resource configurations, particularly the components involving digital networks, or wrestle with the cost of resource reconfiguration (some firms enjoy cost advantages in their technology change routines). Therefore, a combination of choosing, matching, and getting to market through rapid execution, along with any competencies imbuing cost advantages, can be very helpful in exploiting periods of short-term advantage.
Executing assumes that an organization has vetted technolo gies as inputs, matched them with economic opportunities, selected strategic options for execution, and committed to reconfiguring its organizational resources. The capability is comprised of routines for project management, employee education, and a culture that embraces rapid change. Amazon.com demonstrated this by leveraging their brand and customer relationships beyond books to quickly create zShops (storefronts for others) and consumer-to-consumer auctions. Other firms have severely struggled with executing NE business innovations (e.g., Xerox, Boo.com). In Fig ure 1 , the Executing capability represents the highest level of value potential as it is the last internal capability prior to taking a value proposition to the marketplace.
Assessing Customer Value
The fourth NeBIC construct is an organization's capability to Assess Customer Value (CV). Woodruff (1997) defines customer value as a customer's perceived preference for and evaluation of those product attributes, attribute performances, and consequences arising from use that facilitate (or block) a customer's goals and purposes in a use situation. The process of communicating a value proposition to the marketplace precedes value assessment. It is also important to note that assessing customer value is not the dependent variable in the NeBIC theory.
Creating actual customer value is the objective of net-enablement, and the Assessing capability represents a firm's routines to measure, understand, and communicate value signals in a timely manner.
We also note that some important NE initiatives are targeted at internal clients rather than external customers. For example, a Human Resources website initiative for listing internal job position openings is likely to be valued by employees as clients of the services provided by Human Resources. It is unlikely, however, that the external customers who pay for a firm's products and services will even be aware of the innovation or value it. Nevertheless, assessment approaches described below can be applied to internal clients as well.
Customer value may be assessed via three classes of measures: financial, perceptual, and behavioral measures. Many large firms have evolved elaborate financial measurement routines using accounting and financial reporting systems. Best practices provide financial profitability analysis by product line, region, or even by individual customer. Financial indicators such as balance sheets and income statements are at best, however, lagging indicators. They provide reasonable information regarding the past, but have limited utility in understanding a firm's strategic position or the degree of loyalty that customers feel to a brand. Aggregate financial measures may also prove inadequate when trying to assess the value created via NE initiatives that complement other activities of the firm (e.g., a
website that provides sales or product support information). Equities markets provide another type of financial measure. Moore (2000) argues that stock price is the uniform indicator of firm performance.
The equities markets assign a value to a firm's stock based on the firm's perceived competitive advantage
Gap from its rivals and the length of its competitive advantage period (CAP). Both Gap and CAP are based in customer value creation and the cash flows that they create.
Perceptual measures have long been a part of marketing research. Customer (or internal client) satisfaction or product evaluation surveys tap into psychometric beliefs, attitudes, and intentions. These measures can be forward looking in understanding changes in customers' likely actions regarding a firm's products (e.g., plan to purchase again, feel less trustful of the brand, very satisfied and have recommended to a friend). Stewart (1997) A strong Assessing capability would demonstrate proficiencies in valuing NE business initiatives using all three types of measures. The routines used for assessing may exist in various forms in the finance, marketing, IS, operations, or other units of a firm. In Figure 1 the Assessing capability is viewed on a different scale than the other three NeBIC constructs. Since Assessing activities occur after taking a value proposition to the market, NE business initiatives are no longer viewed as value potential. They are now assessed as value realized as customer reactions in the marketplace demonstrate the value of a NE initiative.
Laws of Interaction, Boundaries, System States, and Propositions
Dubin asserts that a complete theory sets forth laws of interaction among constructs, identifies boundaries beyond which the theorized relationships do not hold, defines system states that describe the 7 Some net-enabled transactions do not involve any human behavior as they are computer-to-computer execution of pre-programmed decision rules. For example, order an additional 1,000 units when the on-hand quantity drops below 250. Human-mediated transactions provide a greater assessment challenge giving greater value to behavioral measures.
values of constructs with some persistence through a period of time, and ultimately, makes propositions or truth statements derived from the theory. NeBIC addresses each of these requirements below.
Prediction and understanding are distinct objectives of theory, and they must be addressed separately in specifying the laws of interaction among the constructs. 8 Prediction focuses on foretelling the value of a specific variable based on the values of other variables in a system. It draws on the notions of variance theory and targets predicting the value of outcomes or dependent variables with little or no insight regarding how or why those values were established. Creating a level of understanding draws on the notions of process theory to describe the relevant processes of interactions among the constructs.
NeBIC theorizes distinct laws of interaction for the unique objectives of prediction and understanding.
Variance Theory Predictions
For prediction, variance theories require a dependent variable. The variable of interest for netenablement is creating customer value. This introduces a possible tautological criticism 9 of NeBIC arising from conceptualizing net-enablement as a dynamic capability. If customer value flows from resource configurations that align with or that create marketplace opportunities, how can the value of these resource configurations be assessed a priori to predict customer value? As defined, dynamic capabilities are a means to achieve market-aligned resource configurations, but strong dynamic capabilities do not in themselves confer marketplace value. Eisenhardt and Martin (2000) address this issue by contending that dynamic capabilities are defined in terms of their "functional relationship to resource manipulation" (not marketplace performance), a viewpoint which argues against the tautological criticism (p. 1108).
The efficacy of a dynamic capability in resource reconfiguration alone, however, is not the real variable of interest for net-enablement. The value of reconfigured resources -especially innovative configurations for net-enablement -cannot be asserted independently of marketplace signals. In fact, timely execution of net-enablement is intended to influence market evolution through a series of (possibly The strength of each NeBIC capability can vary on a continuum from weak to strong -we will address issues of operationalizing specific empirical indicators for measurement in section 5. In considering the relationships among the constructs we will simplify the states of the constructs by referring to them as having categorical values of low, medium, or high.
From a variance theory perspective for prediction, NeBIC asserts that when all four capabilities are high, then high customer value will be achieved -though it may only provide a fleeting advantage relative to rivals if a firm operates in a hypercompetitive environment. As depicted in Figure 1 and described in section 4.2, the Matching, Executing, and Assessing capabilities rely on outputs from their antecedent capabilities. Thus, if the choosing capability is low, then the efficacy of high Matching, Executing, and Assessing capabilities will be diminished -either through a late awareness of the ET, compressed time for executing, or being late to market. In sum, there is sequenced step interdependency among the capabilities even when considered from the variance perspective. Table 1 conveys the predicted laws of interaction among the NeBIC constructs along with the predicted system states. We have added a shorthand reference label for each prediction that conveys the essence of its NE innovation performance over time.
The 'Marketplace Leader' has cultivated a strong set of sustainable NeBIC capabilities. These allow net-enablement to rapidly achieve new resource configurations that strive to turn selected ET into customer value in the marketplace. The Assessing capability provides enhancement towards sustainability through organizational learning routines to strengthen the other capabilities (described further below).
P1: Firms with strong capabilities in Choosing ET, Matching EO, Executing BI, and Assessing CV will consistently create high levels of customer value.
The 'Fast Follower' differs from the leader only in the lag of time. The weak Choosing ET capability implies that the firm is unaware of ET in a timely manner and fails to amplify those relevant ET to the strategic options formulation process. Thus, its business plans and NE initiatives are designed from an incomplete set of alternatives. 
H=High (strong), M=Medium, L=Low (weak) The 'Tractionless' firm fails in its abilities to reconfigure its resources even though it has produced timely NE plans and strategic options. Its net-enabling potential is rendered inefficacious through ineffective routines to reconfigure its resources, workforce, relationships with suppliers or customers, or business processes. Whatever the reason, business innovation expressed as NE business initiatives are not executed in a timely manner. Thus, the firm's value propositions to the marketplace do not capture strategic opportunity, and it is a very late follower:
P4: Firms with a weak Executing BI capability -though with strong Choosing ET, Matching EO, and Assessing CV capabilities -will fail create substantive customer value.
The 'Unsustainable' firm can achieve resource configurations that succeed in the marketplace, though unlike the Fast Follower, it cannot be sustained. Customer value is directly created via the Choosing, Matching, and Executing capabilities, thus high customer value would be predicted when these three capabilities are high. The weakness in the Assessing capability, however, will ultimately undermine the strength of those three capabilities as they atrophy in the absence of organizational learning. Without a strong Assessing capability, marketplace signals in terms of perceptual and behavioral data cannot be amplified back to the antecedent capabilities. A firm may persist with these capability strengths for a period of time with some success, but it is an unsustainable system state over a longer period of time:
P5: Firms with a weak Assessing CV capability -though with strong Choosing ET, Matching EO, and Executing BI capabilities -will create high levels of customer value -during the limited persistence of this state.
Finally, the 'Low Margin Laggard' firms suffer from weaknesses in two or more capabilities that effectively mute any potential for other strong capabilities to achieve timely resource configuration to affect customer value. The value propositions that they express to the marketplace will offer very little net-enabled innovation over the offers of the marketplace leaders. Their failure to turn ET into CV in a timely manner allows leading firms to secure the more lucrative segments of a market and short-term advantages. Thus, laggards find themselves relegated to uncontested, low margin market segments that have been abandoned or are undeveloped by leaders.
As a set, these five propositions predict the ability of a firm to create customer value by knowing the strength of its four NeBIC capabilities. Evidence that supports or refutes the predictive power of these propositions will be of interest, but both researchers and practitioners will also desire a deeper understanding beyond the abilities of variance theories. For example, what events, sequences of events, or situations can provide greater understanding and explanation? The following set of NeBIC propositions addresses the laws of interaction from the process theory perspective.
Process Theory Explanations
The process perspective in NeBIC asserts laws of interaction among the constructs for the purpose of providing explanation and understanding. Knowledge regarding the strength of each capability only provides a necessary, but not sufficient, condition to understand a particular outcome. No matter how a firm chooses to operationalize its Choosing ET capability, those choices must be effectively communicated to business leaders for consideration in crafting strategic options. To the extent that there are clear, frequent, and trustful communication routines between human actors involved with the Choosing and Matching capabilities, timely NE business innovation is possible.
P6: Effective communication processes that convey and change understanding are necessary between the Choosing and Matching capabilities to create customer value.
Similarly, those who plan business strategy and new initiatives must effectively communicate those plans to line managers, knowledge workers, and those responsible for reconfiguring the firm's resources. This communication may be in the form of formal documents, such as business cases, strategic plans, or initiatives, or it may be communicated in more informal ways through social networks. Thus, effective communication processes that clarify priorities and objectives between the Matching and Executing capabilities are necessary for timely NE business innovation:
P7: Effective communication processes that clarify priorities and objectives are necessary between the Matching and Executing capabilities to create customer value.
The third arrow represents communicating and delivering a value proposition to the marketplace.
It does not involve further resource reconfiguration; rather, it is the communication to the marketplace of the reconfigured resources or the value propositions they enable.
Communicatin g value propositions involves well-understood business practices from the fields of Marketing and Advertising. These communications must be backed up with actual product experiences in service delivery, product quality, and support (e.g. 24x7x365 website reliability The set of arrows across the top of Figure 1 represent the feed-backwards organizational learning (OL) communication processes. The Assessing capability measures financial, perceptual, and behavioral
A Research Agenda
Theories provide an essential early step in the research process, but until real-world data provide supporting evidence, they remain only a proffered representation of a real-world phenomenon. This section begins to operationalize the NeBIC theory as a research agenda for empirical measurement of netenablement as a dynamic capability. It completes Dubin's requirements for identifying specific empirical indicators for measurement and overviews potential research approaches. Finally, it demonstrates via an example the process for instantiating specific research hypotheses from the NeBIC propositions.
Empirical Indicators
Each of the four NeBIC capabilities constructs can be discerned from empirical indicators, though as organizational capabilities, they will rarely be found in a single person, group, or business unit.
Evidence regarding their existence and strength must be discerned from artifacts, perceptions, and behaviors of organizational actors. 
Research Approaches
We contend that multiple research approaches are needed to understand the complex organizational phenomena associated with net-enablement. Lee (1991) illustrates the interplay among the subjective, interpretivist, and positivist understandings. NeBIC theory presented here represents the subjective understanding articulated as testable theory for methodologies from both the interpretivist and positivist research approaches. It is unlikely that a single research study will methodologically engage both the approaches. The more likely development is a series of research studies from a variety of perspectives that are anchored in NeBIC theory. This common theoretical basis can then greatly facilitate integrating the unique contributions of each approach to generate a common understanding (Lee 1991) of the dynamic capability of net-enablement. Table 3 conveys these as described by Markus and Robey (1988) . • Causation consists of necessary conditions, in sequence. The influence of unpredictability, chaos/ randomness of hyper-competitive environment will be studied over time Assumptions
• Outcomes will occur when necessary and sufficient conditions are present at time 't'. Capture the 'outcome' at a fixed point of time
• Predictable outcomes may or may not occur, even when the processes are present. Subjectivism and interpretivism needed as the triangle by Lee (1991) indicates Elements
• NeBIC capabilities as variables • NeBIC arrows as processes for discrete outcomes Logical Form
• If x, then y; if more x, then more y • If not x, then not y; cannot be extended to more x, more y. 
A Positivist Research Agenda
The NeBIC propositions satisfy the requirement of falsifiability, logical consistency, relative explanatory power, and survival (Lee 1991) . The positivist approach would begin by substituting specific empirical indicators into the propositions to form testable hypotheses.
Since the propositions are broad "truth" statements about the model, the hypotheses will have to focus on one or two constructs at a time rather than the entire NeBIC theory all at once. Small steps will be necessary to establish construct validity and to discern which empirical indicators provide the best evidence. For example, the main point of Proposition 2 is that a weak Choosing ET capability will hinder the timely reconfiguration of resources to create customer value -assuming that other capabilities are strong. Since this assumption cannot be known in the early stages of NeBIC research, a small subset of P2 related to the Choosing ET construct will be articulated as a hypothesis. Substituting terms from Table 2 into a portion of Proposition 2 can yield the following hypotheses:
Sample H1a: Business leaders will demonstrate higher levels of understanding of ET when there is formal responsibility for monitoring ET.
Sample H1b: Business leaders will demonstrate higher levels of understanding of ET when designated funding exists for experimenting with ET.
These hypotheses, and others that can be derived from the NeBIC propositions, specify the empirical indicators and routines of the constructs for instrument development. Rigorous instrument development is needed for NeBIC constructs (see Benbasat 1991 and Smith et al. 1996 for detailed examples of instrument development).
In general, instrument development invokes three required research activities: First, items need to be created ensuring content validity tied to the empirical indicators. Second, scale development can be done to know the coverage of domain of constructs. The items should demonstrate convergent validity with related construct and discriminant validity with others. Finally, instrument testing can be done to assess the Cronbach Alpha value and reduce the number of questions for efficiency (if possible). Data collection would involve perceptual surveys using the instruments. Data might also be gathered via rigorous analysis of an organization's artifacts (e.g., percent of sales budget spent on IT, percent of IT budget spent on ET monitoring, number of people assigned to ET monitoring, etc.).
The objectives of the early work would be to identify the most relevant empirical indicators and to create reliable scales for measuring them. After reliable measurement instruments are established, the broader propositions and system states can be tested using these new measures. Evidence may refute or support the predictions expressed in the propositions and Table 1 .
An Interpretivist Research Agenda
Where the positivist research approach begins with theory and constructs, the interpretivist approach often desires not to be blinded by them. As noted by Mohr (1982) and Paré and Elam (1997) , we believe that interpretivist research methods can help provide understanding for complex netenablement phenomena by assessing the process theory tenets of NeBIC theory. They can provide insight to identify the external forces and probabilistic processes that constitute the means through which organizational events unfold (Paré and Elam 1997) .
The communication processes, routines, and relevant external events are uncovered based on principles of phenomenological sociology, hermeneutics, and ethnography. Data collection occurs through detailed case studies where data collection and data analysis often occur concurrently. Analysis within and between cases looks for common patterns, events, and sequences of event that provide understanding. Emergent propositions are compared, revised, and reassessed looking for a derivation that fits the case data.
We contend that these emergent propositions can be compared with the broad process propositions of NeBIC theory. The identified sequences of events and relevant external forces can be valuable for revising and increasing the explanatory power of NeBIC theory.
The Perspective of Time
Time plays an important role in NeBIC theory, and varying it provides options for any research design. One tactic for NeBIC research is to follow a single ET, such as Wireless Application Protocol or collaborative filtering, over time through its migration from ET to CV. Measurements could assess perceptions and the events that shaped its journey, elapsed time, le vels of resource commitments, or obstacles that it encountered during its development. A second tactic is to hold time constant to capture the status of a firm's net-enablement business innovation portfolio as a snapshot. New insights would surely emerge when considering a firm's many concurrent NE business initiatives. A third tactic combines the two by conducting a longitudinal series of snapshot measurements of a firm's netenablement initiatives at 3-6 month intervals.
Empirical Indicators Summary
In summary, empirical indicators are the link to turning broad propositions into testable hypotheses. The subjective understanding of net-enabled business innovation as expressed in the NeBIC theory can be supported, refuted, or modified via the interpretivist or positivist understandings. Rigorous research studies that employ either approach are necessary to assess specific components of NeBIC theory. At this stage of early NeBIC theory development, using interpretive insights for understanding the positivist results will create synergy for improving the subjective understanding of the phenomena.
The following section addresses the use of the NeBIC as a decision-making framework for the practice of net-enablement in modern organizations.
Applications to Practice for Managerial Action
Thus far, we have explained net-enablement and the NeBIC theory in terms for academic
researchers, yet NeBIC also can be viewed as a framework to provide useful guidance for practitioners. It is already being employed to steer net-enablement capabilities development and business initiatives in several large organizations.
First, NeBIC makes clear that the efficacy of generating strategic options, executing business innovation, and taking new value propositions to market are all supported or constrained by a firm's ability to choose enabling and emerging technologies. High levels of customer value are unlikely to develop when an organization views its IT group in a non-strategic way.
Second, the NeBIC makes the distinction between choices of emerging technologies and choices of enabling technologies for NE business initiatives. Each requires distinct rules for choosing. There are three bases for choosing emerging technologies: First, does the technology have the potential to create customer value for a particular organization? Second, when will it be commercially available at viable prices for the target group? Third, how does it fit with a firm's and its customers' existing investments?
The questions differ for choosing enabling technologies, such as, PCs, mobile phones, Internet connections, etc. Since these technologies are already proven and viable, the basis for choosing enabling technologies is largely one of timing: When, if ever, will the target group (e.g., customers, suppliers, etc.)
sufficiently adopt the technology so that it can be incorporated in a firm's net-enablement initiatives?
Third, the NeBIC helps line business managers see and integrate the whole of the net-enabled business innovation process. In our work with many executives around the world, this integration of the whole or 'putting it all together' was their most valued insight from NeBIC. From this holistic view, practitioners can begin to informally assess their NE innovation capabilities. They can use the framework to map the status of a firm's NE business innovation pipeline in terms of initiatives and strategic options.
Finally, practitioners can draw on NeBIC to examine the efficacy of their organizational learning processes. The NeBIC makes clear that continual net-enabled business innovation is a nested and repeating cycle, and that insight from market-based data must be amplified back through the organization to strengthen future innovation cycles.
Conclusion
In response to the initial research question, we theorize that identifiable and measurable organizational capabilities do comprise the on-going work of net-enablement. The strength of these capabilities, their routines, and the communication processes that interconnect them, distinguis h firms' abilities to turn timely net-enabled business innovations into customer value. In an intensively networked world -our apparent destiny -firms must look to new net-enabled innovation in developing the unique resources, data, or processes that make them competitive in this hypercompetitive environment Klein 2001, Weil and Vitale 2001) . The capabilities to sense, innovate, execute, and learn through a purposeful cycle will be critical.
The Net-Enabled Business Innovation Cycle Theory proposes a rigorous and relevant applied theory for assessing those capabilities and communication processes that connect the repeating cycles from emerging technology to customer value and back through organizational learning. As a theory, NeBIC's purpose is to invite observation, measurement, and testing to build a body of supporting or refuting evidence. A theoretical system exists in the mind of the researcher as a model of the real, empirical one. Research scientists focus on making these two systems as congruent as possible (Dubin 1978, p. 18.) . The development of NeBIC also provides an example for generating applied IS theory from the Dynamic Capabilities Perspective.
We see no shortcuts to a quick and easy understanding of the innovative capabilities of netenabled organizations, simple measurements of their NE initiatives, nor prediction of success with net-enablement. NeBIC theory can provide a foundation for a program of systematic and rigorous research to provide an understanding of net-enablement. As a dynamic capabilities theory, it is not tied to any transient technology or business practice.
As a managerial framework, its purpose is to provide immediate usefulness to executives who seek to strengthen their organizations' NE innovation capabilities. Its holistic view of net-enablement and e-business can be effectively used to focus an organization's energy on the capabilities, processes, and competencies that contribute to the creation of customer value.
